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Abstract 
 
In the last year, FT-IR spectroscopy has been introduced as a very efficient and non-destructive analytical tool for 
the reliable identification of triterpenes resulted from various extraction methods. In the present study it was iinvestigated 
the principal components and the presence of betulin and betulinic acid to the birch commercial extraction products from 
natural sources using FT-IR technique. 
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1. Introduction 
 
Birch (Betula Pendula) species are largely 
represented in the European flora and various parts of 
the tree are used in traditional medicine therefore, 
their structure-function relationship is of highly 
importance in the field.Most of the pentacyclic 
triterpenes species from extract possess an extremely 
important antitumour activity, with a low toxicity [1]. 
The bark contains triterpene substances which are 
confirmed to posses very important pharmacological 
activities. 
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Betulin (lup-20(29)-ene-3β, 28-diol) and 
betulinic acid are pentacyclic triterpenes, present in 
the bark of the birch, whit anticancer, anti-
inflammatory antiviral properties.  
For betulinic acid, the most important activit 
resides in the antimelonoma, being characterized by 
selective mechanism of action on melanoma cell [2]. 
 The mixture of compounds existing in birch 
tree bark has an outstanding therapeutic potential in 
ski cancer and melanoma, when administered in 
standardize extracts.  
Phytochemical analysis of plant material 
primarily offers the possibility to data on chemical 
composition of determined drugs, obtained from 
certain plant materials. 
Betulinic acid, the oxidation product of 
betulin, reveals important anti-HIV-1 activity and 
specific cytotoxic activity against different tumor cell 
lines [3, 4].  
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Betulin and betulinic acid have been involved 
in chemical modulation, leading to highly active 
derivatives, some of them comparable to clinically 
used drugs [5].  
Specificity of pharmacologic activity and 
usage of each drug or isolated substances is 
determined on the basis of identified chemism. 
Phytochemical analysis is supported by the new 
technologies and bbecause this plants is very 
important for medicine, three different natural 
extracts from Betula pendula Roth birch bark have 
been obtained and characterized using Fourier 
transform vibrational spectra [6].  
In this work, we employed FT-IR spectroscopy 
to characterize the spectra of the birch commercial 
extraction products from natural sources from Betula 
pendula.  
The spectra was analyzed with the intention of 
identifying the main chemical structures of this 
extract that gives it a beneficial medical activity. 
 
2. Material and Method  
 
The sample from FT-IR spectrum was 
obtained from 0, 2 ml of extract from Betula pendula 
(commercial form-Plantextrakt). Fourier Transform 
Infrared (FT-IR) spectra were performed in the 
absorbance with a spectrophotometer FT-IR-4100 
Jasco, using KBr pellet technique. Spectral resolution 
was set at 4 cm-1 and all spectra were acquired over 
256 scans.   The spectral data were analyzed using 
Origin 6.0 software. 
 
3. Results and Discussions  
 
The extraction product is consistent with the 
pentacyclic triterpenes structure as confirmed by the 
vibrational FT-IR spectra directly revealed the 
triterpenes specific content of the raw bark.FT-IR 
spectra of the birch commercial extraction products 
from natural sources are shown in the Fig. 1.  
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Figure 1. FT- IR spectra of birch commercial extraction products from natural sources 
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In the fingerprint region the spectra presents 
characteristic IR bands of the extract products 
assigned to the betulinic, betulinci acid, lupeol and 
other components.  
The intense bands at 1043 cm-1 was assigned to 
C-O stretching from CH2-OH of betulinic acid [6]. 
Another bands specific of betulinic acid was 
identified at 1366 cm-1 assigned to CH stretching 
from CH=CH-CH [7].  
The band at 1454 cm-1 was reported in the 
literature in the IR spectra of betulin and his bands 
appears because the vibrations of the methyl can be 
assigned to bending vibrations of the CH2 groups. 
The band characteristic for the pure betulin assignet 
to C-H bending from C-C-H, H-C-H is located at 
1644, 877cm-1 and these bands are present in all the 
extraction products [6]. 
The relative intensity ratio of the band at 1633 
cm-1 is representative for the C=C from lupeol [7].  
Another lupeol specific band is found  at 922 
cm -1. 
 
4. Conclusions  
 
In this study obtained IR spectrum and 
interpretations of this on the basis of which can be 
concluded that triterpene substances, betulin, 
betulinic acid and lupeol is present and  FT-IR 
spectroscopy could provide a characterization of the 
components found in the commercial  extract. 
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